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 d
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 c
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c
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c
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 d
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c
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a
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c
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z
a
c
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d
e
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e
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d
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c
o
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a
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o
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a
d

o
 

d
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o

b
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se

 
re

a
li

z
ó

e
m

p
le
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n
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é
c
n
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a
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e
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c
tr

o
q
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a
s 

y
 f

ís
ic

o
 q

u
ím

ic
a
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a
le

s 
c
o

m
o
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o

lt
a
m

e
-

tr
ía

 c
íc

li
c
a
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D
R

X
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E
D

X
 y

 M
ic

ro
sc

o
p

ía
 e

le
c
tr

ó
n

ic
a
.

L
a
s 

e
sp

in
e
la

s 
d

e
 c
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 c
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 p
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a
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 d

e
b

id
o

 a
 s

u
 p

o
si

b
il

id
a
d

 d
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c
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e
a
c
c
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e
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d
e
 o

x
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e
d

u
c
c
ió
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 d
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x
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e
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o
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p
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d
u
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c
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n
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e
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x

id
a
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 d
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m

p
u

e
st

o
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o
rg

á
n
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o

s 
e
n

 s
o

lu
c
io

n
e
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a
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n
a
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 c
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 d
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 d
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 d
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c
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 d
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 d
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2
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c
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 l
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 d
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c
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 d
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 d
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c
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 c
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 p
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 d
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 d
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c
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c
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c
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a
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a
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 d
e
 c

a
ti

o
n

e
s 

A
 y

 B
. 

L
a
s 

e
sp

in
e
la

s 
n

o
rm

a
le

s 
e

in
v

e
rs

a
s 

p
u

e
d

e
n

 c
o

n
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d
e
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e
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o
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o
 c

a
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e
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d

o
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d
e
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n
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e
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ó

n
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 d
e
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e
so
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e
n
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 E

l 
g
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d

o
 d
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n
v
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á
 r

e
p
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n
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d
o

 p
o

r 
u

n
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a
rá

m
e
tr

o

λ
 t

a
l 

c
o

m
o
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e
 o

b
se
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a
 e

n
 l

a
 s

ig
u

ie
n

te
 t

a
b

la
.

T
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 1

.  
In

ve
rs
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 d
e 
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s 

E
sp
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L
o

s 
v

a
lo
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s 
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te

rm
e
d

io
s 

d
e
 λ

, 
p

o
r 

e
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m
p
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λ
 =

 1
/3

, 
re

p
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se
n

ta
 u

n
a
 e

sp
in

e
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e
n
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o

m
p

le
to

 d
e
so

rd
e
n
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o

n
 r

e
sp

e
c
to
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 l

a
s 

p
o

si
c
io

n
e
s 

A
 y
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.

E
l 

v
a
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 p
u

e
d

e
 a

u
m

e
n

ta
r 

c
o

n
 l

a
 t

e
m

p
e
ra

tu
ra

, 
ta

l 
c
o

m
o

 s
e
 p

re
se

n
ta

 e
n

 l
a

si
g

u
ie

n
te

 e
c
u

a
c
ió

n
:

L
a
 p

o
si

c
ió

n
 d

e
 l

o
s 

c
a
ti

o
n

e
s 

e
n

 l
a
s 

re
d

e
s 

c
ri

st
a
li

n
a
s 

d
e
p

e
n

d
e
 p
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n

c
ip

a
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e
n

te
 d

e
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 e

n
e
rg

ía
 d

e
 e

st
a
b

il
iz

a
c
ió

n
 d

e
l 

c
a
m

p
o

 c
ri

st
a
li

n
o

. 
L

a
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o
3
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o
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a
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d
e
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u
e
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c
a
ti

ó
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o

3
+
 t
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n

e
 m

a
y

o
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e
n

e
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 d

e
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a
b
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a
c
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n

a
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e
n

a
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u
n

a
  

p
o
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c
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n
 o

c
ta

é
d

ri
c
a
 q

u
e
 e

l 
c
a
ti

ó
n

 C
o

2
+
 ,

 e
l 

c
u

a
l 

d
is

m
in

u
y

e
 s

u

e
n

e
rg

ía
 a

l 
si

tu
a
rs

e
 e

n
 p

o
si

c
ió

n
 t

e
tr

a
é
d

ri
c
a
.

M
e
d
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n

te
 l

a
 i

n
c
o

rp
o
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c
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n
 d

e
l 

d
o

p
a
n
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 e

n
 l

a
 e

st
ru

c
tu

ra
 b

á
si

c
a
 d

e
 l

a
 e

sp
in

e
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e
s 

p
o

si
b

le
 a

u
m

e
n

ta
r 

su
 a

c
ti

v
id

a
d
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le

c
tr

o
c
a
ta

lí
ti

c
a
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E
st

e
 e

fe
c
to

 p
u

e
d

e
 e

st
a
r

re
la

c
io

n
a
d

o
 c

o
n
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a
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o
s 
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c
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 l
o

s 
c
u

a
le
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se

 r
e
su

m
e
n

 e
n

 e
l 

si
g

u
ie

n
te

 c
u

a
d

ro
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u
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s
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